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[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the direct-current brushless motor for a media drive used for 
the spindle motor for hard disk drive, or the scanner motor for laser beam printers. 
[0002] 

[Description of the Prior Art] 

For example, the hard disk drive used for small electronic equipment, such as a portable 
computer, is equipped with the brushless motor for driving the magnetic disk. This 
brushless motor writes data in a magnetic disk, or is incorporated in the shielding case of 
hard disk drive with the magnetic head for reading. 
[0003] 

This kind of brushless motor has motor housing attached in the above-mentioned 
shielding case. Motor housing consists of the disc-like base supported by the shielding 
case and a supporter of the shape of a cylinder which protruded on the center section of 
this base, and the stator and the shank of Rota are supported by this supporter. And the 
recess for avoiding interference with the head which moves in a coil [ of a stator ], 
magnet [ of Rota ], and magnetic-disk top is prepared in the base of motor housing, and 
the complicated configuration in which this base itself has irregularity is made. For this 
reason, in order that the conventional motor housing may aim at improvement in 
workability, with the aluminium alloy, dies casting shaping is carried out and the base 
and a supporter are unified. 
[0004] 

By the way, in the general brushless motor, torque fluctuation and rotational frequency 
fluctuation may arise to rotation of Rota, and this causes [ one ] motor vibration. Since 
this vibration gets across also to a shielding case through motor housing, the magnetic 
head supported by this shielding case will also vibrate, and it it not only gets across to a 
magnetic disk, but will have a bad influence on writing and read-out of data. 
[0005] 

Absorbing the vibration of the brushless motor itself based on torque fluctuation and 
engine-speed fluctuation of Rota is performed at the same time it controls the drive 
circuit of the magnetic head by the former according to vibration of a brushless motor 
and corrects the location of this magnetic head to a fitness location from this. While 
detecting the rotational frequency of Rota as a frequency, two reference frequency, low 
frequency required for predetermined rotation and a RF, is set up, the phase of the 
frequency which shows this reference frequency and the rotational frequency of actual 
Rota is compared, the drive circuit of a motor is controlled so that both [ these ] phases 
are in agreement, and, specifically, the rotational speed of Rota is kept constant. 
[0006] 

However, according to this conventional control system, rotation of Rota is stabilized, 
vibration is reduced in the rotation region corresponding to two reference frequency, but 
in that hemihedry, the field across which it faced in the above-mentioned reference 
frequency region, especially a hundreds of Hz frequency region, it has become clear that 
it is in the inclination for vibration of a brushless motor to be promoted conversely. 



[0007] 

From this, by the former, the thickness of the base of motor housing is formed thickly, 
the resonance frequency of the whole motor is highly set up by raising the rigidity of this 
motor housing, and controlling vibration in the rotation region corresponding to the 
frequency of hundreds of Hz from a low frequency region is performed. [0008] 
[Problem(s) to be Solved by the Device] 

However, motor housing had to form the thickness of the base quite thickly, in order to 
raise the resonance frequency of this motor housing even to a desired value, since it 
consists of lightweight metallic materials like an aluminium alloy. 
[0009] 

For this reason, motor housing is enlarged, while there may be a possibility that it may 
become impossible to include in the mounting tooth space to which it was restricted 
within the shielding case, a stator and the magnitude of Rota will be restricted and only 
the part to which the thickness of the base became thick has the problem of causing the 
fall of a motor output. 
[0010] 

It having been made based on such a situation and setting up resonance frequency highly, 
this design is incorporable into the mounting tooth space to which it was restricted in the 
media driving gear reasonable, and it aims at offer of the high power direct-current 
brushless motor for a media drive, without moreover restricting the magnitude of Rota 
installed on motor housing, or a stator. 
[0011] 

[Means for Solving the Problem] 

Then, the base which serves as the installation section to a media driving gear in this 
design, Motor housing by which dies casting shaping was carried out with the light alloy 
ingredient with which it has the supporter of the shape of a cylinder which protruded on 
this base, and these bases and a supporter use a light metal or this light metal as a 
principal component, In the direct-current brushless motor for a media drive equipped 
with Rota supported free [ rotation ] through bearing by the supporter of this motor 
housing, and the stator supported by the supporter of the above-mentioned motor housing 
in the inside of this Rota It is characterized by preparing the reinforcement member 
which consisted of ingredients with bigger rigidity than the metallic material which forms 
motor housing in the base of the above-mentioned motor housing. 
[0012] 
[Function] 

Since the reinforcement member which consists of an ingredient of high rigidity rather 
than the metallic material which constitutes this motor housing was prepared in the base 
of motor housing according to such a configuration, resonance frequency of the whole 
motor can be made high, without increasing the thickness of the base sharply. That is, the 
rigidity of the part of equivalent to the former, then a reinforcement member of motor 
housing improves the thickness of the base including a reinforcement member, and 
resonance frequency can be set up highly, without making the thickness of the base 
increase. 
[0013] 

For this reason, while it is incorporable into the mounting tooth space to which it was 
restricted in the media driving gear reasonable, it becomes without restricting the stator 



located on the base, and the magnitude of Rota, and the motor of high power can be 

obtained. 

[0014] 

[Example] 

The 1st example of this design is explained based on drawing 1 and drawing 2 which 

were applied to the spindle motor for hard disk drive below. 

[0015] 

The hard disk drive shown in drawing 1 is equipped with the shielding case 1 which 
makes box-like [ thin ]. While the magnetic head (not shown) which makes the writing 
and read-out of data to a magnetic disk 2 and this magnetic disk 2 is held, the brushless 
motor 3 for driving a magnetic disk 2 is attached to this shielding case 1. 
[0016] 

The motor housing 4 of a brushless motor 3 is equipped with the supporter 6 of the shape 
of a cylinder which protruded on the top- face center section of the disc-like base 5 and 
this base 5. The fitting section 7 which projects toward the opposite side is formed in the 
inferior-surface-of-tongue center section of the base 5 in the supporter 6. 
The fitting section 7 is formed in the major diameter farther than a supporter 6, and fitting 
of this fitting section 7 is carried out to the shielding case 1 at the open beam installation 
hole 8. The crevice 9 which encloses a supporter 6 in the shape of the same axle, and the 
roll off 10 for avoiding interference with the above-mentioned magnetic head are formed 
in the top-face center section of the base 5. And dies casting shaping of such motor 
housing 4 of a configuration is carried out at one using a light alloy ingredient like a with 
a specific gravity of four or less aluminium alloy. 
[0017] 

The stator 13 is attached in the peripheral face of the supporter 6 of the motor housing 4. 
The stator 13 is equipped with the stator core 15 around which the coil 14 was wound, 
and is located in the shape of the same axle to the above-mentioned supporter 6. 
[0018] 

Rota 17 is supported free [ rotation ] by the supporter 6 of the motor housing 4. Rota 17 is 
equipped with Rota York 20 which makes the shape of the rotor shaft 19 supported by the 
inner skin of a supporter 6 through bearing 18, this rotor shaft 19, and a cup of one. 
Rota York 20 consists of a disc-like edge wall 21 and the peripheral wall section 22 of 
the shape of a cylinder formed in the periphery edge of this edge wall 21, and the rotor 
shaft 19 protrudes on the center section of the edge wall 21 at one. For this reason, Rota 
York 20 is rotated where a stator 13 is surrounded in the shape of the same axle, and the 
magnet 23 is attached in that stator 13 and the inside of the peripheral wall section 22 
which counters each other. And the flange 24 protrudes on the peripheral face of the 
peripheral wall section 22 of Rota York 20, and the above-mentioned magnetic disk 2 is 
supported by ** on the flange 24. 

In addition, the lower part of a stator 13 and the lower part of Rota York 20 including a 

magnet 23 have entered in the crevice 9 on the base 5. 

[0019] 

By the way, the reinforcement member 26 is attached in the inferior surface of tongue of 
the base 5 which constitutes the above-mentioned motor housing 4, and the inferior 
surface of tongue of the fitting section 7 by which fitting was carried out in more detail to 
the shielding case 1. The reinforcement member 26 of this example is constituted from 



the metal which forms the motor housing 4 by the metal of high rigidity, for example, 
with a specific gravity of five or more iron etc., and is making discoid which covers the 
whole inferior-surface-of-tongue surface of the fitting section 7. And the thickness T of 
the fitting section 7 including this reinforcement member 26 is set as the conventional 
thickness and the conventional EQC of the base. 
[0020] 

In the brushless motor 3 of such a configuration, since the rigid iron high reinforcement 
member 26 was attached in the base 5 of the motor housing 4 rather than the aluminium 
alloy which constitutes the motor housing 4, while the rigidity of the motor housing 4 
increased at it and only the part of this reinforcement member 26 had kept the thickness T 
of the base 5 equivalent to the former at it, the resonance frequency of the motor housing 

4 can be set up highly. 
[0021] 

For this reason, enlargement of the motor housing 4 can be prevented, and while a 
brushless motor 3 is incorporate reasonable in the mounting tooth space restricted in the 
shielding case 1, the packaging density of the components within this shielding case 1 
can be raised. 
[0022] 

And since the thickness T of the base 5 does not need to become thick, when the height 
dimension L and resonance frequency of a brushless motor 3 are especially made the 
same as the former, the stator 13 and Rota 17 which were located on the base 5 can be 
formed greatly, and the part and a motor output can be heightened. 
[0023] 

Moreover, since iron, then this reinforcement member 26 serve as the magnetic substance 
in the reinforcement member 26, the magnetic leakage flux from a magnet 23 can be 
covered, and the function as magnetic-shielding material can be made to use also 
[ member / 26 / this / reinforcement ] like this example. 

In addition, this design is not specified as the 1st example of the above, and shows the 

2nd example of this design to drawing 3 . 

[0024] 

In this 2nd example, it is formed in the shape off in which the reinforcement member 3 1 
of the base 5 encloses a supporter 6 ] a ring, and this reinforcement member 3 1 is inserted 
to the fitting section 7 of the base 5 at one at the time of dies casting shaping of the motor 
housing 4. 

Moreover, the 3rd example of this design is indicated by drawing 4 . 

The ring-like reinforcement member 31 is attached in the base of the crevice 9 of the base 

5 in this 3rd example. 
[0025] 

Also in the configuration of such 2nd and 3rd examples, compared with the case where 
the base 5 is formed only with an aluminium alloy, even if the thickness T of this base 5 
is equivalent, the rigidity of the base 5 will increase and only the part of the above- 
mentioned reinforcement member 31 can make resonance frequency of a brushless motor 
3 high. 
[0026] 

In addition, although motor housing was made into the product made from an aluminium 
alloy, other light alloy ingredients which replace with this aluminium alloy, for example, 



use light metals and these light metals, such as magnesium, as a principal component may 
constitute from the above-mentioned example. 

A reinforcement member may use not only iron but ingredients other than a metal 

similarly. 

[0027] 

[Effect of the Device] 

According to this design explained in full detail above, even if the thickness of this base 
is equivalent compared with the case where the base is formed only with a light alloy or a 
light metal, since the rigidity of the base increases, only the part of a reinforcement 
member can make resonance frequency of the motor itself high. For this reason, 
enlargement of motor housing can be prevented, and while a motor is incorporable 
reasonable in the mounting tooth space where it was restricted in the media driving gear, 
the packaging density of the components in this media driving gear can also be raised. 
[0028] 

And there is an advantage of becoming convenient when heightening a motor output, 
without restricting the stator located on the base, and the magnitude of Rota, since the 
thickness of the base does not need to become thick. 



[Translation done.] 



